The open-source software movement is gaining increasing momentum in China. 
Introduction
There are increasing reports related to open-source software initiatives undertaken in China. For example, China Open-Source Software Promotion Union (COPU) has recently established a 'think tank' comprising 19 prominent open-source executives from around the world. This think tank meets annually to advise COPU on promoting adoption and development of the open-source software in China (Lemon, 2006) . Different levels of Chinese Governments have begun to install open-source software. To help in this initiative, the Chinese Ministry of Information founded the open-source Software Promotion Alliance to encourage the development of China's open-source software industry (Marson, 2005) . In addition, the French Atomic Energy Commission and the Chinese Ministry of Science and Technology agreed to develop a new low-cost, highperformance open-source software platform, to form ". . . a complete chain of compatible opensource systems" for China (Gasperson, 2004, ¶ 
Open-source Software and Development Model in China
To a large extent, the success of open-source software in China is closely linked to 'Zhong Ke Hong Qi,' a Linux operating system branded under the Red Flag name developed and distributed at the Software Research Institute of The Chinese Academy of Sciences. Founded in 2000, Red Flag Linux has been upgrading its product and services steadily and is poised to be an effective alternative to Microsoft's Windows operating system in China (Red Flag Linux, 2005; Wikipedia, n.d., a) . On November 11, 2005, Red Flag Linux 5.0 was published as a comprehensive desktop operating system (Red Flag Linux, 2005; Wikipedia, n.d., a) . Currently, the product of Red Flag Linux consists of:
• Red Flag DC Server 5.0 (红旗数据中心服务器5.0)
• Red Flag Linux Desktop 4.1 (红旗Linux桌面版4.1)
• Red Flag Linux Workstation 5.0 (红旗Linux工作站5.0).
There is a high resemblance in terms of desktop operations and icons between Red Flag Linux and Windows NT, which, according the Red Flag Software Co., Ltd., eases conversion and change processes related to operating system transition. It is believed that the manageability and ease of (Marson, 2005) .
Linux does not require user licenses, so it is economically accessible for many institutions and individuals who cannot afford proprietary software. As part of these economic initiatives, by supporting Red Flag Linux, the Chinese Government hopes to create and grow its own information technology industry, along with a user-base that uses such Chinese technology. It is also a way to combat software piracy. Indeed, a recent study found that 90 percent of all software used in China was pirated (Trombly & Davis, 2005) .
Culturally and politically, some members of the Chinese Government have been concerned that there could be secretly embedded codes in Microsoft software that the U.S. Government can manipulate, which would allow the U.S. to bring down China's computing infrastructure. Not too surprisingly, "the Chinese Government is a bit paranoid about having proprietary code; it is worried about a back door into its systems," according to Madanmohan Rao, a research director at the Asian Media Information and Communication Centre (Marson, 2005, Summary, ¶ 11) .
Although no relevant report is available, the development of Red Flag Linux is likely an orchestrated endeavor organized by the Software Research Institute. The Software Research Institute is a government institution wherein most, if not all, members of developing community are from the same institution and are physically clustered together. It is likely that the development team is hierarchical since it is mainly based on an existing organization. Consequently, it may be reasonable to expect that a higher level of efficiency, and possibly, higher effectiveness, exists in terms of version production than a non-institutional open-source development community that is laissez-faire. Moreover, the product can expect a fairly extensive user-base, simply because it is supported by different levels of the Chinese Government.
Local, provincial, and national Chinese Governments, indeed, have supported the product by installing and using Red Flag Linux. Among them are the National Ministry of Science, the Ministry of Statistics and the National Labour Unit, the China Post, the Chinese Academy of Sciences, the National Foreign Exchange Management Bureau, the Custom General Office, China Tobacco, the Digital Library project of universities, the Public Security and China Banking Regulatory Commission, and the National Development and Reform Commission (Red Flag Software Co, 2006) . Beijing municipality, the Chinese capital, was also reported to have installed Linux on 2,000 desktops. Clearly, the future for Red Flag Linux looks very bright in China. In fact, the Chinese Government has recently announced that all government agencies are required to use only "locally produced software" with a goal of 100 percent compliance by 2010 (DeGroot, 2006 , A Boost for Linux? ¶ 2 ). (Hu, 2005; Yeats, 2005) . Financial constraints faced by Chinese colleges and universities, however, tend to be more acute than their Western counterparts primarily because China is a developing country with a per capita GDP just over US $1,000 in 2003. Open-source software, such as Linux, may therefore be a potential solution to ameliorate financial constraints faced by many higher education institutions, and address issues of software piracy that is currently widespread in China.
Besides various financial constraints and considerations, open-source software also is viewed as an opportunity for China to utilize millions of talented, university-educated individuals in its quest to develop its own brand of copyrighted software to combat the monopoly of Microsoft in China's software market (China Economic Net, 2004; GEEK.com, 2000; MacNewsWorld, 2003) . Indeed, as of 2003, China had 11,736,000 undergraduate and 501,000 graduate students attending colleges and universities (Chinese Ministry of Education, 2005; Huang & Zhou, 2005) . Each student is exposed to course-related, as well as institutional software decisions, on a daily basis. The resulting knowledge of software tools, features, and functionalities among such a large number of college educated individuals yields considerable 'people power' when it comes to the development of open-source software. With such power, open-source solutions offer opportunities not only to control costs, but also expanded access to the tools students need to learn, as well as engage in collaborative projects. to strengthen the research exchanges and collaborations between Chinese and French researchers via the platform of Scilab" (Hu, 2005, p. 3 (Zhao, 2006) . In addition to these efforts, Beijing University of Science and Technology and the University of Guangxi Nationality have also been using Sakai for their respective course management systems.
In addition to CORE, there are efforts being made by volunteers at the Opensource Opencourseware Prototype System (OOPS 開放式課程計畫 ) project to translate MIT's OCW courses (including video lectures) into Chinese (Lin, 2006; Lin & Lee, 2006) . The OOPS project has two websites for translated MIT courses, one for traditional Chinese and one for simplified Chinese. Unlike CORE, the OOPS project is based in Taiwan.
The OOPS project was initiated and originally self-funded by Lucifer Chu, a young entrepreneur who is widely known for his efforts in translating the Lord of Rings books to Chinese as well as in founding and directing The Foundation of Fantasy Culture and Arts (Lin, 2006 Although no higher education institution was represented within this open-source community, it does not mean that Chinese colleges and universities cannot join the community through (domestic) cooperation. And while no open-source course management software or other system or tool specific to higher education was mentioned in the announcement, it does not imply that such systems or tools will not emerge from this effort. Indeed, it may be an excellent opportunity for some colleges and universities to combine forces -both in terms of financial and human expertise -and take the initiative and build their own open-source projects. 
Open-Source Movement in China: Approaches and milestones
The open-source model of software development did not find its way into China until 1999, when Red Flag Linux 1 While most open-source education-related projects in North America typically involve a few closely linked collaborating universities, a similar endeavor in China typically involves ten or more universities (see Table 1 ). There are advantages and disadvantages of each approach to open-source development. One advantage of involving many institutions is the availability of a vast pool of talent for the project. Another advantage is the financial resources individual institutions bring with them (Wheeler, 2004) . Larger partnerships can simultaneously address issues related to achieving sustainable economies at the institutional level, while at the same time nurturing innovation and deep learning among students and instructors. Despite such advantages, however, challenging and dysfunctional organizational issues might arise due to too many competing member interests and agendas to coordinate. When such challenging conditions occurs, efficiency can be compromised. There might also be issues related to dominating and being dominated (Daft, 2004) , with some member institutions playing a more prominent role than others. 's (2007) introduction to the idea of open-source: "When programmers can read, re-distribute, and modify the source code for a piece of software, the software evolves. People improve it, people adapt it, people fix bugs" ( ¶ 2). This is a gift culture that allows individuals to access source code freely. In effect, distributed development calls those same people, in one way or another, to participate in improving the prototype such that it becomes more sophisticated over time (i.e., equipped with additional and more stable functionalities). This give-and-take process, in turn, creates an obligation for people to give back when a gift is given (Ubiquity, 2004; Weber, 2006) . Of course, the values and beliefs of the giver may also be passed on to the recipients, a dynamic which therefore binds people together.
Open-Source Software for Open and Distance Learning in China
Distance and e-learning development in higher education is increasingly researched, discussed, and documented in both Chinese educational systems. For instance, Zhang and Huang (2006) conducted a study on e-learning in Taiwan's higher education and found that distance education in Taiwan, especially that related to e-learning, targets traditional full-time students -not non traditional individuals, such as full time workers. Equally problematic, according to government regulations, distance education credits can only consist of a one-third maximum of a student's total required credits for any degree program. Zhang and Huang (2006) also report that no distance degree program exists in Taiwan. Instead, elearning courses are typically supplementary courses offered in highly-demanded subject areas such as Literature and English Language, Engineering, and Management. As such, e-learning in Taiwan has shades of elitism, given that e-learning courses are not made available to all students, including non-traditional students. Indeed, one must first pass the national entrance exam and be admitted as a traditional full-time student to be eligible to take an e-learning course in Taiwan. Zhang and Huang also note that e-learning course credits are non-transferable among universities, unless a special arrangement has been made between the institutions concerned. Moreover, they found that a 'shovel-ware' approach is typically used wherein the same materials and format used in face-to-face course delivery are simply digitized for e-learning delivery.
Distance education in mainland China takes four forms: 1) educational CD display centers, 2) satellite TV learning centers, 3) networked computer labs, and, more recently, 4) Web-based learning (Deng, 2005; Potter, 2003; Zhang, 2005) . There are over 15.8 million non-traditional students who take distance courses offered in one of these four forms (Wang & Kreysa, 2006) . One of the major distance education providers is the Central Radio and Television University (CRTVU 中央电大 ) with over 100,000 students enrolled. Increasingly, the Internet is being used in China to make education available to more students with more flexibility (Zhang, 2005) . Chinese distance educators utilize such methods as personalizing instruction, relating to prior experience, assessing student needs, building effective learning climates, and participating in the learning process.
Yet, as with the situation in Taiwan noted above, those in mainland China also typically view themselves as merely knowledge providers and see distance education as the mere duplication of the classroom experience in their adoption of similar 'shovel-ware' instructional methods found in Taiwan (Potter, 2003; Wang & Kreysa, 2006) . Chinese distance education method is seen as teacher-directed (content-centered), information-based, and test-driven (Wang & Kreysa, 2006) .
At the same time, the expanded possibilities afforded by open-source models can be overwhelming to distance learning instructors as well as students. It remains a challenge to maintain open and distance instructors and learners' interest and commitment to the projects they are involved in because of the spontaneous and informal aspects of participation. Why would online learners or instructors offer advice when they are in the midst of a course and such advice will not impact their grades or course performance, if a learner, or their pay, if an instructor? Why share? What do they receive in return? And if they do feel an impulse to share, how will instructor or student needs within open-source software be expressed, documented, and addressed? Just who will listen to their needs and how will they respond? Will they have training in 'customer' support? Where will resources emerge for addressing software changes that such a learning community of educators and students might suggest? today, it is conceivable that in just a few short years, the tidewater of change related to acceptance and implementation of online learning in China will place millions of online learners and thousands of online instructors in positions of influence related to the open-source movement. As Huang and Zhuo (2006) and others observe (Deng, 2005; Zhang, 2005) , while numerous problems exist, blended and fully online learning will continue to develop in China, as well as in Taiwan, and other Chinese speaking countries and regions (Zhang & Hung, 2006) during the next few years.
Conclusion
In 
